The hypothesis upon which this study was based is that there is a relationship between mortality from gastrointestinal cancer and living standards. On this basis we found significant correlations between the intake of animal proteins and the mortality rates for gastric and intestinal cancer. The negative correlation coefficient (r = 0.85) is an expression of the inverse relationship between gastric and intestinal cancer mortality rates. This inverse relationship is also expressed as the correlation between the food intake, expressed by the intake of animal protein, and the respective mortality rates. The higher the food intake, the lower the gastric cancer mortality rate but the higher the intestinal cancer mortality rate. We do not claim that this relationship discovered by correlation analysis is a causal one. On the basis of this study it cannot therefore be said that food intake has a direct effect on the development of gastrointestinal cancer. In this respect our findings can only be a signal for further studies. Secondly no time lag has been proved between food intake and the mortality rate for intestinal cancer. The findings relating to gastric cancer do not contradict the hypothesis of a time lag.
The aetiology of gastrointestinal cancer is not known. Its pathogenesis seems to be multifactorial (Acheson and Doll, 1964; Jones, 1966; Gregor, 1965; Gregor, Toman, Pastorova, and Drnkova, 1966; Gregor, Toman, Prusova, Drnkovai, and Pastorova, 1969; Hirayama, 1963; Saxen and Hakama, 1967; Schwartz, Lassere, Flament, and Lellough, 1966; Segi and Kurihara, 1966; Wynder, Kmet, Dungal, and Segi, 1963; Wynder, Graham, and Eisenberg, 1966; Wynder and Shigematsu, 1967) , one factor being the standard of living. Mortality from gastric cancer in the different social classes has been studied by many authors and correlations with income level have been found (Backett, 1967; Clemmesen, 1965; Doll, 1956; Haenszel, 1958; Higginson, 1966; Mider, 1960) : the higher the income, the lower the mortality. Earlier studies have been concerned with this relationship within countries but we have tried to study the problem on an international scale.
We have found a correlation between the rate of private expenditure per head, which we have calculated from the gross national product per head minus expenditure on consumer goods minus the gross growth of domestic capital, as the general indicator of the standard of living, and the intake of 'Please address requests for reprints to 0. Gregor, Vlagski 36, Prague 1. various nutrients, the closest correlation being that with the intake of animal proteins (r = 0.77) (Dewhurst, Coppock, Yates, and their associates, 1961) . These findings formed the basis for our hypothesis that there exists a relationship between the mortality from gastrointestinal cancer and the standard of living. Our second problem has been to determine whether a time lag between the intake of nutrients and mortality from gastrointestinal cancer can be proved.
MATERIALS
We have taken as the basis for our study data on standardized mortality rates for cancer of the stomach and the intestine (Segi and Kurihara, 1966) and data on the intake of nutrients (Dewhurst et al, 1961; Food and Agriculture Organization, 1948-65) in 28 countries (Table I) , and the comparison of the intake of nutrients in the USA and in Czechoslovakia from the respective statistical yearbooks of these countries (United States, 1964; Czechoslovakia, 1966) .
METHODS
We used correlation analyses as the fundamental method study: the gastric and intestinal cancer mortality rates for 1962-63 were correlated with the intake of animal piotein at two different periods, namely, 1962-63 and 1031 1947-48 , and the correlation coefficients tested against the critical values laid down by Fisher and Yates (1949) . The correlation coefficients lying above the critical value at the 5% level were considered as significant, those lying below the critical value at the 1 % level as not significant. The correlation coefficients lying between the two critical values were considered doubtful.
RESULTS
A comparison between food intake in the USA and in Czechoslovakia is shown in Figure 1 . There were practically no differences in the total intake of calories but differences were most significant for animal protein, fats, carbohydrates, and vitamins A5B11 2, and C (Fig. 1) .
The correlation coefficients between the mortality rates for intestinal cancer and the intake of animal proteins are significant. There are no significant differences between the correlation coefficients computed for intake of food in 1962-63 and 1947-48. The correlation coefficient between gastric cancer mortality rates and the intake of animal proteins is significant only for the intake during 1947-48, whereas, according to the test, it was doubtfully significant for animal protein in 1962-63. These findings do not contradict the assumption of a time lag existing between the intake of food and the mortality from gastric cancer. The correlation coefficients between the gastric cancer mortality rates and the intake of animal proteins are negative, whereas those between the intestinal cancer mortality rates and the intake of animal proteins are positive. The inverse relationship existing between the mortality rates for gastric and intestinal cancer (r = -085) (Segi and Kurihara, 1966) means that the higher the food intake, the lower the mortality rate from gastric cancer and the higher the food intake (expressed as animal protein), the higher the mortality rate from intestinal cancer.
The results of the correlation analyses are shown in Table II Although the intake of fat is much higher in the USA than in Czechoslovakia, we could not draw any valid conclusions from the analysis of the fat intake in the two periods studied on an international scale. The data on the fat intake express only the direct intake, that is, not fat contained in other nutrients. Furthermore, the fat intake correlates highly with the intake of calories.
Nor are the data for the intake of carbohydrates complete, as we have data on the intake of cereals only.
It is noteworthy that the differences in the total protein intake between the USA and Czechoslovakia were but slight. We therefore split up the total protein intake into its two components, ie, into protein of vegetable and of animal origin, and found a significant difference in the intake of protein of animal origin.
Another point of view also led us to consider the intake of animal protein as the basic indicator of the qualitative structure of the food intake, namely, the high correlation between the intake of animal protein per capita and the expenditure for private consumption per head, one of the main components of the gross national product (Dewhurst et al, 1961 Animal protein intake (/*I) Therefore, we confined ourselves to the study of the intake of animal protein only.
It should be said that our findings are based on the statistical data for mortality rates, and of course we cannot exclude differences in diagnostic levels in the different countries. As there are no other comparable data either on incidence or on mortality available, we used those for our analysis.
As far as the problem of the time lag between the intake of nutrients and the mortality from gastrointestinal cancer is concerned, we correlated the mortality rates for 1962-63 with the intake of animal protein at two different periods, because we supposed a time lag existed between the action of pathogenetic factors and the clinical manifestation of gastrointestinal cancer.
The correlation coefficients obtained for intestinal cancer are highly significant for both periods studied. The correlation coefficient for gastric cancer is significant only for the animal protein intake in 1947-48. This period has been chosen as it was the first after World War II for which data on food intake were available.
The results of our statistical analyses do not contradict the presumption of a time lag as far as gastric cancer is concerned and do not support its presumption in the case of intestinal cancer. Dunn and Bull (1966) also report similar differences, but they arrive at their conclusions from an entirely different angle. They studied the change in gastric and intestinal cancer mortality rates in Japanese immigrants who had moved from a country with a low standard of living to a country with a high standard. They found a declining rate for gastric cancer and an increasing rate for intestinal cancer in these Japanese immigrants, especially marked in their offspring.
